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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )M Responsive to communication(s) filed on 27 May 2004 . 
2a)l3 This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD, 1 1 f 453 O.G. 213. 

Disposition of Claims 

4) [3 Claim(s) 1-24 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) [x] Claim(s) 7-24 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers * 

9) D The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)D AH b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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Response to Amendment 

1 . This action is in response to request for re-consideration filed on 5/27/2004. 

2. Claims 1-24 have been considered but they are not persuasive. 

PREVIOUS ACTION 

Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1 (a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 2 1(2) of such treaty in the English language. 

2. Claims 1-3, 23 and 24 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Nygren et al. U.S. Patent No. 6,525,504 (hereinafter Nygren) 

Regarding claim 1 

Nygren teaches a brushless electrical machine comprising: 

- a rotor, a stator, at least one phase winding arranged to establish flux in a magnetic 
circuit in the machine (abstract); 

- producing a signal indicative of flux-causing voltage across the at least one phase 
winding (col. 1 5 lines 41-57, "The auxiliary winding 30 ... via auxiliary winding 30"). 

Regarding claim 2 
Nygren teaches 
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- producing the signal indicative of the flux-causing voltage is operably coupled with the 
or each phase winding (col. 15 lines 50-57, "The main winding 29 . . . the machine via 
auxiliary winding 30"). 

Regarding claim 3 
Nygren teaches 

- a search coil arranged in relation to the magnetic circuit to produce the signal indicative 
of the flux-causing voltage (col. 8 lines 51-56, "by introducing an auxiliary winding . . . 
can be greatly simplified"). 

Regarding claim 23 

Nygren teaches a method for controlling a brushless electrical machine having 

- a rotor, a stator and at least one phase winding (abstract); 

- producing a feedback signal including a part indicative of the flux-causing voltage across 
the or each phase winding (col. 15 lines 41-57, "The auxiliary winding 30 . ; . via 
auxiliary winding 30" and fig. 2A showed feedback from the exciter 1 back to the 
regulator 2), 

producing an input signal representing the demanded output of the machine (fig. 2A 
regulator 2 accepted input from elements 3,4 and 5); and 

controlling energization of the at least one phase winding in response to the input signal 
and the feedback signal (col. 8 lines 51-56, "by introducing an auxiliary winding . . . can 
be greatly simplified"). 
Regarding claim 24 

Nygren teaches a brushless electrical machine comprising: 
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- a rotor, a stator, at least one phase winding arranged to establish flux in a magnetic circuit 
in the machine (abstract); and 

- a signal producer arranged in relation to the magnetic circuit for producing a signal 
indicative of flux-causing voltage across the at least one phase winding (col. 15 lines 41- 
57, "The auxiliary winding 30 . . . via auxiliary winding 30"). 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 4-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nygren in 
view of Lovett et al. U.S. Patent No. 6,225,767 (hereinafter Lovett). 

Regarding claim 4 

Nygren teaches a brushless electrical drive system comprising: a brushless electrical machine 
having a rotor, a stator and at least one phase winding arranged to establish flux in a magnetic 
circuit in the machine (abstract); means for determining flux-causing voltage across the or each 
phase winding and producing a feedback signal representing the flux-causing voltage (col. 1 5 
lines 41-57, "The auxiliary winding 30 . . . via auxiliary winding 30") but does not teach a flux 
controller having an input signal representing the demanded output of the machine, which 
controller is responsive to the input signal and the feedback signal to produce control signals for 
actuating switch means to control the flux in the at least one phase winding. However, Lovett 
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shows a system comprising: a flux controller having an input signal representing the demanded 
output of the machine, which controller is responsive to the input signal and the feedback signal 
to produce control signals for actuating switch means to control the flux in the at least one phase 
winding (col. 5 line 65 to col. 6 line 10, "Turning to the drawing . . . follows the flux command 
13"). It would have been obvious to one of ordinary skill in the art at the time the invention was 
made to combine the flux controller of Lovett with the brushless electrical machine of Nygren 
because it would provide for energizing the electro-magnetic system as it provides phase coil 
energization signals to the system. 
Regarding claim 5 

Nygren teaches determining the flux-causing voltage include transducer means operably coupled 
with the or each phase winding, (col. 7 lines 45-51, "Terminal voltage transducer . . . from the 
generator terminal") . 
Regarding claim 6 

Lovett teaches a system in which the transducer means includes a search coil (col. 12 lines 28- 
30, "search coil using a ... directly form the coil"). 
Regarding claim 7 

Lovett teaches a flux estimator including means for deriving a flux signal proportional to the flux 
in the or each phase winding from the feedback signal (col. 16 lines 57-65, "The flux estimate 
commands . . . energization control circuit 2V "). 
Regarding claim 8 

Lovett teaches a voltage model of the machine for producing the feedback signal (col. 12 lines 
3 1-43, "the phase current is applied ... for each phase windings"). 
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Regarding claim 9 

Lovett teaches a system in which the voltage model includes a thermal model of the or each 
phase winding (col. 12 lines 43-47, "The current compensation ... DC voltage injection"). 
Regarding claim 10 

Lovett teaches a system in which the means for deriving the flux signal includes an integrator 
arranged to integrate the feedback signal to produce the flux signal (col. 1 1 lines 35-40, "FIG. 
3 A generally illustrates ... of four voltage input signals"). 
Regarding claim 11 

Lovett teaches a system in which the estimator includes means for resetting the integrator at a 
point of substantially zero phase current in the cycle of the or each phase of the machine (col. 1 1 
lines 24-34, "A conventional open-loop integrator ... to zero may be used"). 
Regarding claim 12 

Lovett teaches a system in which the means for deriving the flux signal includes a low-pass filter 
arranged to filter the feedback signal to produce the flux signal (col. 13 lines 8-15, "FIG. 3B 
generally illustrates ... bi-polar excitation currents"). 
Regarding claim 13 

Lovett teaches a system in which the estimator includes a current model of the machine arranged 
to receive signals representing phase current and rotor position and being operable to produce a 
flux estimate for the or each phase winding therefrom (col. 12 lines 3 1-40, "the phase current is 
applied ... electromagnetic system 15"). 
Regarding claim 14 
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Lovett teaches a system in which the current model includes an algebraic estimate of the flux in 
the or each phase winding based on inputs of phase current and rotor position (col 12 lines 48- 
62, "it will be noted that . . . voltage applied to the phase coils"). 
Regarding claim 15 

Lovett teaches a system in which the estimator includes comparator means for producing a 
current model error signal from the flux estimate and the feedback signal (col. 9 lines 19-39, "In 
general, when the magnitude of . . . the electromagnetic system (and, thus, the flux) down"). 
Regarding claim 16 

Lovett teaches a system in which the current model is an inverse current model (col. 9 lines 31- 
39, "When the magnitude of . . . the electromagnetic system (and, thus, the flux) down"), 
including an algebraic estimate of the current in the or each phase winding based on inputs of 
rotor position and estimated phase flux (col. 12 lines 48-62, "it will be noted that . . . voltage 
applied to the phase coils"). 
Regarding claim 17 

Lovett teaches the estimator includes comparator means for producing an inverse current model 
error signal from the current estimate and monitored current in the or each phase winding (col. 9 
lines 31-39, "When the magnitude of . . . the electromagnetic system (and, thus, the flux) down"). 
Regarding claim 18 

Lovett teaches a system includes a voltage model of the machine for producing the feedback 
signal (col. 12 lines 3 1-43, "the phase current is applied ... for each phase windings"), further in 
which the estimator further includes means for summing output of the voltage model and 
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differentiated output of the current model to produce the feedback signal (col. 1 1 line 56 to col. 
12 line 6, "the +V D c signal is .. . at its output")- 
Regarding claim 19 

Lovett teaches a system in which the estimator further includes a current model, controller 
arranged to apply a control law function to current model output (col. 25 lines 1-15, "When the 
position/velocity ... instantaneous command signal"). 
Regarding claim 20 

Lovett teaches a system in which the current model controller has a response to machine speed 
such that a current model output signal is increasingly attenuated with increasing machine speed 
above a predetermined machine speed (col. 21 lines 4-26, "While the force control ... be welded 
to one another"). 
Regarding claim 21 

Lovett teaches a system includes a voltage model of the machine for producing the feedback 
signal (col. 12 lines 31-43, "the phase current is applied ... for each phase windings"), the 
system further including means for causing output of the current model to dominate output of the 
voltage model at relatively low machine speeds, and for causing output of the voltage model to 
dominate output of the current model at relatively high machine speeds (col. 21 lines 4-26, 
"While the force control ... be welded to one another"). 
Regarding claim 22 

Lovett teaches a system in which the input signal represents a flux demand, the flux controller 
further including a comparator for comparing determined flux with demanded flux to produce 
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the control signals (col. 8 lines 33-50, "the illustrated flux controller 12 . . . energization control 
circuit 21"). 

Response to Arguments 

In the remark the applicant argues that cited reference fails to disclose: 

I) "at least one phase winding arranged to establish flux in a magnetic circuit" as to claim 1 . 

II) "producing a signal indicative of flux-causing voltage across at least one phase winding" as to 
claim 1. 

In response to applicant's argument, 

I) It is noticed that prior art (Nygren et al.) teaches the auxiliary windings could be a three-phase 
windings (column 16 lines 49-54, "if the air gap flux is controlled from an auxiliary winding in a 
synchronous machine, other control objectives can be achieves . . . This is, for instance, the case 
if the auxiliary windings is a three-phase winding . . ."). Therefore, Nygren shows that the 
auxiliary windings could be at least one phase winding arranged to generate flux. Thus, 
limitations are met by the reference. 

II) Prior art teaches (column 15 lines 39-46, "The auxiliary winding 30 may be a flux control 
winding ... , the auxiliary windings 30 may be used for auxiliary power generation if desired. 
The auxiliary windings 30 may be a low voltage winding allowing for the use of supplemental 
equipment"). The auxiliary windings are flux-generating windings that produce a low voltage 
signal across the windings for use in some equipment. Examiner had carefully read the entire 
application in order to get a better understanding of the term "flux-causing voltage", however, 
examiner cannot find any description specifically define "flux-causing voltage" anywhere in the 
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original specification. Therefore, it is clear that there is no different between the voltage caused 
by the flux-generating windings of prior art and "flux-causing voltage" limitation. Thus, 
limitations are met by the reference. 



Conclusion 

5. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1. 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to examiner Thomas Pham; whose telephone number is (703) 305-7587 or the new number 
(571) 272-3689 beginning on October 2004, Monday to Friday from 8:00 AM - 5:00 PM EST or contact 
Supervisor Mr. Anthony Knight at (703) 308-3179 (or 571 272-3687 starting Oct. 2004). 




Thomas Pham 

Patent Examiner * % , t u . 

Anthony Kntgnt 

August 31, 2004 Group 36W 



